Although prior research on outcome assessment on skill development has documented students ' 
objectives. As part of the course, students engage in the assessment activities at the beginning of the course followed by feedback and interpretation of assessment data. The course culminates with an individualized learning plan. The course provides three processes to aid students' self-directed change: (a) Assessment involving multiple feedback sources; (b) Time and resources for reflection and integration of learning from their experiences in and outside the course; (c) Learning plan to help students' development (Boyatzis, 1995, p. 55) . The course therefore "helps students learn about and actually create, or add, value through helping them learn a method for assessing and developing knowledge, abilities, and values" (Boyatzis, 1995, p. 69) .
Thus, this course allows every student in the program the opportunity to engage in self-directed change efforts during the program. However, it is not certain whether the students at the end of the program will be aware of the progress they have made or actual improvement they have experienced. Unlike students in the traditional educational program who receive feedback through grades on their exams or papers, students seeking to develop skills through self-directed change efforts find it difficult to receive feedback during the program (Becker, Geer, & Hughes, 1995) . Furthermore, the development time for skills might be several months or years, complicating the measurement and feedback process.
Prior research on outcome assessment was intended to gauge whether such change did indeed take place at the end of the program (Boyatzis, Baker, Leonard, Rhee, & Thompson, 1995; Boyatzis & Renio, 1989; Boyatzis, Renio-McKee, & Thompson, 1995) . However, although these studies have documented students' change, they have not shown whether students were aware of such change in their skills at the time of graduation.
This study was conducted as part of a longitudinal study designed to understand the process of students' change. In the longitudinal study, the students were interviewed every 6 to 8 weeks about their progress on selfdirected change. The periodic interviews with the students would give these students additional opportunities to reflect on their changes and improvement as compared to other students and might affect students' awareness of change and the change process.
Research on self-reported instruments has shown that increased selfawareness helps reduce the gap between self-reported instruments and actual behavior (Fazio & Zanna, 1976; Pryor, Gibbons, Wicklund, Fazio, & Hood, 1977) . In the latter study, when the participants were more self-aware, they were more likely to reconcile self-reports with their prior behaviors and "to achieve a consistent relationship with actual behavior" (Pryor et al., 1977, p. 526) .
Therefore, it was predicted that the students participating in this study, who were prompted to reflect periodically about their change throughout the program, were likely to have a greater awareness of change, or at least a different perception of their change than the other students in the program.
Methodology
During the required MBA course called Managerial Assessment and Development (Boyatzis, 1994 (Boyatzis, , 1995 , first-year MBA students go through a systematic assessment and development process. At the beginning of the semester, students are stratified based on learning styles and randomly assigned to small groups called executive action teams (EATs) of about 12 to 13 students representing the four basic learning styles (Kolb, 1984) . Two EATs (approximately 26 students) were solicited to participate in this study. Students were tracked from the beginning of the fall semester of their first year to the end of the spring semester of their second year. Special permission was sought from each participant prior to conducting the study. Of the students asked to participate in the study, 25 of 26 agreed to participate. Of 25 participants, 8 were women and 17 were men. The mean age of the participants at the time of entry was 26 years with the range of 22 to 43 (see Table 1A for the detailed description of the sample).
Five students were international students who specifically came to WSOM for their studies in the United States (20% of the sample). Of 25 students who participated in the study, four students dropped out during the various phases of the study. One student was in a joint BA-MBA program and graduated in the spring of 1994. One of the students dropped out of the program for no apparent reason in the spring of 1994. Another student decided to pursue a Ph.D. program during the 2nd year and never completed the program. One student decided to pursue a dual international degree program and spent the last semester in the other program.
The comparison group consisted of 20 full-time students who attended the identical program at the same time as the study group. They participated in this study as part of the larger 50-year longitudinal outcome study (Boyatzis, Leonard, Rhee, and Wheeler, 1996) . Of those who participated in the outcome study, all of the students who completed the same battery of graduation assessment exercises (individual interview, the Learning Skills Profile [LSP] , and the self-reported questionnaire) as the study group were included in the comparison group. The mean age of the comparison group at the time of entry was 27 (median 26). The 20 participants were equally distributed in gender (10 men and 10 women). Seven students (35%) in the comparison were nonnative English speakers (see Table 1A for the detailed description of the comparison group).
The study group and the comparison group were compared on demographic information to see if there were any differences that were indigenous to them. To compare the study and the comparison group on age, years worked, GMAT, and undergraduate grade point average t tests were performed, and no statistical differences were found (see Table 1B ). A SPSS Crosstab analysis was performed to test any differences on language, gender, and marital status. It was found that no statistical significance existed in language (χ 2 ((1, N = 42)) = 1.533, p > .1); marital status (χ 2 ((1, N = 40)) = 1.244, p > .1)); and gender (χ 2 ((1, N = 45)) = 1.437, p > .1)).
DATA COLLECTION
Students'behavioral change was measured using a variation of the critical incident interview (Boyatzis, 1982; Flanagan, 1954; Spencer & Spencer, 1993) . The critical incident interview technique is defined as a "set of procedures for collecting direct observations of human behavior" (Flanagan, 1954, p. 327) . Incidents, which are "any observable human activity that is sufficiently complete in itself to permit inferences and predictions to be made about the person performing the act" (p. 327), become critical in a sense that they are "frequently observed to make the difference between success and failure in that activity" (Flanagan, 1951, p. 28) and have definite "purpose or intent" that is clearly related to the outcome of the incident. Thus, the critical incident interview technique substitutes "data for impressions and opinions" (Flanagan, 1951, p. 29) and provides a "relatively precise and comprehensive The interview was conducted at entry and graduation, audiotaped, and coded for 16 managerial skills by advanced doctoral students and one faculty member with interrater reliability of 0.89 (Boyatzis, 1995 , appendix to chapter 4). Each interview was coded by two independent coders and later reconciled to 100% agreement with a third coder. All tapes were randomly coded to minimize any coding bias. The interviews were coded for the following managerial skills: efficiency orientation, planning, initiative, attention to detail, self-control, flexibility, empathy, persuasiveness, networking, negotiating, self-confidence, group management, developing others, systems thinking, pattern recognition, and social objectivity.
Students' awareness of change was measured using two different selfreported questionnaires: Self-Assessment Questionnaire and Learning Skills Profile. The Self Assessment Questionnaire (SAQ) was administered to all students during the Management Assessment and Development course at the beginning of the program and also at the end of the program. In this questionnaire, students were asked to assess the frequency of demonstration of each skill. The responses from the initial and the final questionnaire were compared to gauge the students'perception of improvement during the program.
The Learning Skills Profile (LSP) was used as another measure of selfawareness. The LSP is a modified Q-sort instrument designed to assess the learning skills of individuals along a variety of different professions (Boyatzis & Kolb, 1991) . The LSP consists of 72 skill items (cards) that are grouped under 12 scales and 4 quadrants. The 12 scales are help, sense making, information gathering, information analysis, theory, quantitative, technology, goal setting, action, initiative, leadership, and relationship skills. The respondents were asked to describe their current skill level by sorting each card into one of the seven possible skill levels from "I have no knowledge or skill in this area" to "I'm a leader or creator in this area." Students participating in this study were interviewed every 6 to 8 weeks during the program (total of 10 times). In addition to the in-depth interview, a number of self-reported questionnaires including the LSP were administered during each session. The in-depth interview was a semistructured interview designed to solicit data on areas of self-directed change, including their awareness and direction of change and learning. The interview was designed to go from general ("What's new?") to specific ("Have you looked at your learning plan recently?"). The interview questions were designed and sequenced to encourage interviewees to reflect on their progress of selfdirected change.
Results

BEHAVIORAL CHANGE ON SKILLS
Wilcoxon matched-pairs signed-ranks tests were used to examine students' behavioral change between entry and graduation in the critical incident interview. Although the coding scheme allowed for the frequency of demonstration of each skill, skills coded were not treated as interval variables because the distribution of scores shows properties of ordinal variables (Boyatzis, 1998) . The results indicated the study participants showed significant improvement from entry to graduation on efficiency orientation, planning, attention to detail, flexibility, and negotiating. They also showed significant decreases in persuasiveness and self-control as shown in Table 2 . Other skills showed no significant change.
On the other hand, the students in the comparison group significantly improved on planning, empathy, self-confidence, group management, and social objectivity. They also indicated near significant improvement on attention to detail, networking, negotiating, and pattern recognition. They showed no change on efficiency orientation, flexibility, self-control and persuasiveness, whereas the study group had improved on the first two and decreased on the last two, as shown in Table 2 . In summary, the study group and the comparison groups showed similar improvement on 3 of 16 coded skills and similar "no change" on three skills. The comparison group showed more improvement on 6 of 16 coded skills and no change on the two skills on which the study group showed significant decreases. The study group showed more improvement than the comparison group on two skills. In short, the comparison group showed greater behavioral improvement than the study group.
It was conceivable that the improvement differences observed between the study group and the comparison group were the artifact of the differences observed at the time of entry. In other words, if the study group exhibited a far greater frequency of demonstration of skills at the entry than the comparison group, then it would have been possible that the comparison group had a greater chance for improvement than the study group even if their scores at the graduation were comparable. A Mann-Whitney U test was conducted to test this, as shown in Table 3 . The results indicated that at the time of entry, the study group demonstrated nearly significantly higher level of selfconfidence than the comparison group (0.67 vs. 0.4, U = 154, p < 0.1). A chisquare test was also performed on self-confidence to confirm the observed difference, because it is a presence-absence measure (i.e., it is only coded once in the coding of the interview). The results indicated that the study group was nearly significantly higher than the comparison group at the time of entry, χ 2 ((1, N = 41) = 2.93, p < .1). Although the comparison group improved on four more skills than the study group, the entry scores could only account for one of these skills.
SELF-REPORTED CHANGE ON SKILLS
Pair-wise t tests were performed to ascertain any entry to graduation difference on self-perceived improvement as shown in Table 4 . The results indicated that the study participants reported significant improvement on planning, initiative, attention to detail, flexibility, negotiating, self-confidence, group management, systems thinking, pattern recognition. They also showed near significant improvement on persuasiveness. Overall, the study group perceived improvement on 10 of 16 skills measured (62.5%).
The comparison group perceived a similar pattern of improvement on four skills and similar "no perceived change" on six skills. However, the compari- son group perceived no improvement on six skills that were reported as improved by the study participants. They reported significant improvement on planning, attention to detail, systems thinking, pattern recognition. Interestingly, most of the improvement perceived by the comparison group were traditional analytical skills, such as systems thinking and pattern recognition, as shown in Table 4 . Overall, the study group and the comparison group showed similar change or lack of change on 62.5% of the skills in the selfassessed questionnaire. Unlike behavioral data, the comparison group perceived no awareness of change on 37.5% (6 of 16) of the skills when compared to the study group. It was also conceivable that the differences in the perception of improvement observed between the study group and the comparison group were the artifact of the differences observed at the time of entry. A t test was conducted to test this, as shown in Table 5 . The results indicated that at the time of entry, the comparison group perceived significantly higher levels of planning and flexibility than the study group. Although the comparison group perceived no or less improvement on six skills than the study group, the entry scores could only account for one of these skills (flexibility) because both groups perceived improvement on planning. The study group and the comparison group were aware of behavioral improvements on four and three skills respectively. The study group perceived improvement on six skills that showed no corresponding behavioral improvement or decrease. Meanwhile, the comparison group members were not aware of improvements in six skills on which they showed behavioral improvement as shown in Table 4 . The study group students believed they improved more than they changed behaviorally, whereas the comparison group students improved more than they thought they did.
Another source of students' perception of change comes from the Learning Skills Profile. A matched-pair t test was conducted to ascertain the entry to graduation change on each scale of the LSP as shown in Table 6 . The study group perceived improvement on all 12 skill areas of the LSP. The comparison group perceived significant improvement on only four of the scales: information analysis, theory, quantitative, and technology as shown in Table  6 . Similar to the other self-reported questionnaire, the study group perceived improvement on many more skills than did the comparison group. In addition, the comparison group perceived improvement on four LSP scales and two of the four on the SAQ that are considered analytical reasoning skills, the traditional stronghold of the MBA education (Porter & McKibben, 1988) , and this was consistent with findings from the traditional MBA program (Boyatzis, Renio-McKee, et al., 1995) .
Given this finding, a two-tailed t test was performed to compare the study group with the comparison group at entry to examine the initial levels. The results indicated that when they entered, individuals in the comparison group had higher scores on goal setting and initiative, as shown in Table 7 . Again as with the behavioral data, differences in the changes between the two groups were primarily attributable to the perceived change during the program rather than at entry. 
Discussion
Overall, the study group reported improvement on 62.5% (10 of 16) of the skills assessed in the self-assessment questionnaire as compared to 25% (4 of 16) reported by the comparison group. Meanwhile, the behavioral evidence showed the opposite pattern with the comparison group improving a 56% (9 of 16) and the study group improving a 31% (5 of 16) of the skills assessed (see Table 8 ). The 2 x 2 table shows behavioral change and awareness of change within the study and the comparison group (see Table 9 ). The study group and comparison group did not show any statistical difference in behavioral change (χ 2 ((1, N = 32)) = 2.032, p > .1)); however, they showed a statistically significant difference in awareness of change (χ 2 ((1, N = 32)) = 4.571, p < .05)). This pattern of divergence in self-perception was duplicated in the LSP. The study group reported improvement on all of the learning skill scales (100%) whereas the comparison group reported that it improved on only 33% (4 of 12 scales). Clearly, there was a distinct discrepancy between how the study group perceived their changes versus the comparison group. There are a number of possible explanations for this discrepancy. First, the assessment instruments may have shown differential validity for the two groups. However, the similarity of the students in the two groups on various demographics did not suggest any reason for this. In addition, the stratified random sampling for EAT membership would obviate any such differential from surfacing. In addition, all the instruments were used at the time of entry as well as graduation in the study. If differential validity existed, it would be likely to appear in the entry as well as the graduation results.
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Second, it was possible that the comparison group students were more humble than the study group students. If modesty was the key to the observed difference, then I would have seen similar results at entry and graduation. The lack of differences between the two groups at entry on all three measures suggested no pattern of perceptual differences due to modesty. Furthermore, the comparison group did not perceive any change in self-confidence, probably one skill that would suggest any change in the level of modesty during the program. Tice, Butler, Muraven, and Stillwell (1995) found that people "habitually use different self-presentation strategies with different audiences, relying on favorable self-enhancement with strangers but shifting toward modesty when among friends" (p. 1120). Applying this concept to the current study would suggest that if anything it would be the study group rather than the comparison group that would have shown a greater degree of modesty. Because I (the researcher) was much more familiar with the study group students than the comparison group students, it would have made sense that the study group students would have been more careful not to exaggerate their responses. Another explanation might be that the study group students responded with overinflated scores to impress me of their improvement (Bernreuter, 1933; Vernon, 1934) ; however, this reasoning could be applied to the comparison group as well. The study group students might also be trying to reduce their cognitive dissonance with regard to their investment in the MBA program: How would it look if they themselves did not perceive any improvement (Festinger, 1957) ? Once again, if such cognitive dissonance was at work, then it would also be applicable to the comparison group. After all, they attended the same program and made a similar investment in terms of time and money.
It was also possible that repeated measurements might have created the practice effect during the study (Matarazzo & Herman, 1984) . However, the frequency and the format of the self-assessment questionnaires and the critical incident interview used for the study were identical to study and comparison groups. Although the LSP had been administered about four more times to the study group participants, it would have been difficult for the study participants to recall their previous scores given that the instruments were intermittently administered with a significant time gap (3 months or so). Moreover, given the card-sort methodology, it would be difficult for anyone to recall exact placements of the 72 cards. More often than not several study participants needed to be reminded of the procedure to complete the instrument. The Self-Assessment Questionnaire was administered about 18 months after the initial completion of the instrument.
The study participants' unrealistic perception of their improvement might be an extension of their normal engagement in the growth process. Taylor and Brown (1988) stated that normal individuals tend to consistently overestimate good characteristics, success, and skills. Individuals believed, according to them, as if they possessed far greater capabilities than the objective measures would indicate. Gollwitzer and Kinney (1989) found that "positive illusions" can be helpful when engaged in performance-oriented tasks. If so, what was amazing was the low degree of improvement perceived by the comparison group. It would be a shame if such low perception of improvement prevented the students from realizing their true potential.
The Hawthorn effect (Mayo, 1933; Roethlisberger & Dickson, 1939 ) might explain why the study group thought they had improved a lot more than the comparison group. The Hawthorn (placebo) effect suggests that a mere introduction of any intervention may cause an increase in awareness. Unfortunately, this research design did not lend itself to establishing a Hawthorn control group as suggested by Rosenthal and Jacobson (1968) . However, they also stated that the "use of only the no-treatment control is preferable, if we want only to compare the new procedure to the old and are willing to leave Hawthorne and specific procedural effects confounded" (p. 169).
Pygmalion expectation effects (Rosenthal & Jacobson, 1968 ) occurs when someone's expectation for others' behavior serves as a self-fulfilling prophecy. Rosenthal and Jacobson (1968) suggested that "the interpersonal expectancy effect can operate in a 'real life' education setting" by showing that "children from whom their teachers were lead to expect greater intellectual gains showed greater intellectual gains than did the children for whom teachers were given no special expectations" (p. 166-167) . The repeated interview may have made the study group feel special. They believed they improved on most skills expected to improve in the MBA program.
Therefore, it was conceivable that the study group was more self-aware of subtle changes in themselves because of the repeated interviews about their changes than the comparison group. If the lack of behavioral manifestation of these perceived changes, as assessed through the individual interview, was a result of less sensitivity of the individual interview methodology to change, then the discrepancy was due to measurement errors. The Self-Assessment Questionnaire and the LSP are self-reported instruments and therefore might be more sensitive to catch this awareness from the study participants than the individual interview, a behavioral instrument. Meanwhile, the students in the comparison group were dramatically unaware of their change, not even claiming improvements evident in their behavior.
Another possible explanation of difference in perception is based on the competency acquisition process model (Boyatzis, 1982; Spencer & Spencer, 1993 ) that suggests cognitive awareness precedes behavioral demonstration of competency. Therefore, it might have been possible that the study participants were genuinely recognizing their improvement, and the comparison group participants were underestimating their improvement, especially. However, the most likely scenario is a combination of increased awareness due to the study intervention and cognitive awareness of genuine improvement. Given that the study group had ample opportunities during the program to reflect and ponder about their development, their different sense of appreciation for improvement might be attributable to the intervention itself. The research intervention might have heightened study participants' awareness on self-directed change as well as their expectation of improved capability.
The results of the study raised an interesting question around the distinction between self-directed change versus learning. Kolb (1984) defined learning as "the process whereby knowledge is created through the transformation of experience." According to Kolb's experiential learning theory, learning takes place when an individual reflects and makes sense of one's experience. Kolb's learning theory is consistent with Lewin (1951) and Dewey's (1997) dialectic process integrating experience and concepts, observations, and action. Furthermore, Argyris and Schon (1978) reiterated the importance of reflection and sense making as a part of the learning process. Thus, although some students improved their management skills through the self-directed change process, their lack of awareness of change raised the question about their learning.
The relationship between self-directed change and learning has not been explored in depth in any prior research. However, it could be proposed that awareness of change acts a bridge that connects self-directed change and learning. The difference between self-directed learning and change lies with the awareness and sense making of one's own change. So, for someone to be engaged in self-directed learning, the awareness of change must accompany the behavioral change. It is one thing for someone to have an experience of change, but it is another to have learned from the experience. In short, experience does not equal learning. In a sense, self-directed change and learning in combination provides a lifelong paradigm of individual development involving continuous change, reflection, and sense-making (Candy, 1991) .
This study also raised several questions that might suggest directions for future research. For instance, does students' awareness of their change matter? Given that the students in the comparison group students showed a lot more improvement than the study group students, does it make a difference whether they were not aware of their own change? In a sense, this argument might come down to whether we, as educators, believe outcome (change) is more important than process (continuous learning and development). Because lack of awareness of change might prevent students from continuing on the journey of lifelong development, we need to investigate further if the awareness of one's change helps to develop or demonstrate additional skills in the future. We can explore the role of awareness as a bridge between change process and learning by examining whether longer term change is enhanced through awareness of self-directed change. Furthermore, what would be the impact of lack of awareness on future job performance? If students were not aware of their own capability, would it prevent them from either engaging in challenging opportunities or worse yet demonstrating the skills to accomplish the task at hand? Taylor and Brown's (1988) study on false positives and Seligman's (1990) study on optimism seem to suggest that it is not only normal but beneficial to be overly positive in life situations. So, do students who overestimated their improvement benefit from their false positives, or are there any adverse effects due to their inaccurate perception? This might be also related to the level of self-efficacy and self-esteem. Students with overinflated perception might possess a higher level of self-efficacy than students with overdeflated perception. Therefore, an examination of their self-efficacy and self-esteem might be needed to answer these questions.
This study also raised a few interesting implications for management educators and programs. Does students' awareness of change affect the overall assessment of their educational experience or attitudes toward their institutions? If students graduate from their educational institutions mostly unaware of what they have learned or what they are capable of, then what attributions are these students making about their own educational experience at their institutions? It would be interesting to learn if any perceptual difference exists toward their alma mater based on their awareness of change or degree of perceived learning.
Given what I discussed, it is important to provide students ample opportunities for reflection and sense making of their own skill development during the program. It is even more critical for students to receive feedback on soft managerial skills, given their lack of awareness on improvement in this study. Outcome assessment research provides a way to document students' change in the management program that incorporates a course based on self-directed change ; however, it does not go far enough in increasing students' awareness of their change. A formal exit assessment course that provides students the opportunity to receive feedback and develop their lifelong skill development plan is needed to accomplish such objective. Such a course would provide the students the opportunity to demonstrate their newly developed or improved skills through written questionnaires, group exercises, oral presentations, and other assessment exercises. The course would also allow the students to reflect on their own educational experience and become more aware of their own improvement prior to graduation. Furthermore, if students are then required to produce a portfolio of their self-directed change, in which the portfolio captures their development outcomes, past experiences using critical incidents techniques, and future learning objectives, then the course would help to complete the loop on the first iteration of self-directed learning and get them ready for the next round of self-directed change/learning process.
Implementing the periodic intervention performed throughout the study would be another way to increase the opportunity for reflection and sense making for students. However, it might not be practical to implement the intense meeting and interviewing process into a management program. It might be feasible though to incorporate the periodic review strategically into certain required courses in the undergraduate or graduate management program. For instance, if the periodic review is incorporated into one of the required junior-level skill-building courses in the undergraduate manage-ment program, then it would offer the students the opportunity to reassess their managerial skills and review their progress on self-directed change. The integration of such a periodic review in the course would facilitate the reflection and sense making of self-directed change without placing undue burden on available resources in the program.
For educators, the study raised a question about whether we have any responsibility for increasing students' awareness of change, or whether it is desirable to do so. It would not be desirable to engage in any educational activity or deception just to make students feel good about themselves and their school; however, if accurate assessment of their change or learning is possible, then that may help students feel more capable about their skills and become more appreciative about their learning. We, as educators, can and should do more to provide reflective opportunities in our classroom and/or create a classroom environment conducive to self-directed learning. Giving students the opportunity to assess, reflect, and develop their managerial skills would move us far in our attempt to keep the spirit and flame of learning alive in the classroom.
